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(57) Abstract 

A liquid crystal device which can reduce 
the deterioration of the picture quality caused 
by optical crosstalk. Data signals supplied to a 
data signal line (Sn) change within the range of 
the negative data voltage amplitude between a 
first potential (Bl) and a second potential (W2) 
when a negative voltage is applied across a 
liquid crystal layer, and change within the 
range of the positive data voltage amplitude 
between a third potential (V72) and a fourth 
potential (B2) when a positive voltage is 
applied across the liquid crystal layer. The data 
signal line (Sn) is precharged with a negative 
precharging potential (PVt) or a positive 
precharging potential (PV2) before the data 
signals are supplied to the line (Sn). The 
positive and the negative precharging potentials 
are asymmetrically set with respect to the 
center potential (VC) of the data voltage 
amplitude between the first and the fourth 
potentials. In addition, the negative precharging 
potential (PCI) is set closed to the first 
potential (Bl) than the center potential (VC1) 
of the positive data voltage amplitude. 
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) li. IEWmEiEi{j<Z)^3«{iW2 (7 V) & *) b ^mizWt%.£ HT ^ % * 
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CC-Cs Ml SIZmtmmA (m, n) tmmA (m, n+i).0*ffl£ftffi 

v) ^mut^m^iz-D^^xmrnt^o z<Dm&, a2.i:^tiD, 4v«tb* 

04C*^T, *W -v^y^%^ (TFT) 1 1 4©^-h- Kl/-f 
S£CGDlhU *»■ 1 1 6©S*£CLCfcU 1 7£CSTGh U 

tft 1 1 4oy-htM^ns^M^©iiiRSs^i:^M^^©m{fi[^s 

Tl 1 4 ©»£§*£ «t&«E»TAV ltf^fSo ^OAV lttiK©5SG:* 
AV1= [CGD1/ (CGD+CCL+CSTG) ] xVg 

mmztezt. dch csTGtc^na^s cLCfccsTG©M«E*iST£"&5© 

%tz, •V->7i)>7X'( (TFT) 1 0 6<DV-h- K U W >BB»4S* 
^cfcSmEPrFAV2*>#£-f & Q TFT 1 0 6©7-h- F W>H8«F£$* 
£CGD2fcU ^-*{g^UD1§ : £^:g£CD2i: U T F T 1 0 6 ©7- b C EPJQ 

g2-TSk, *©SE»TAV2liifc©3Cm; DM^tiSo 
AV2= [CGD2/ (CGD2+CD2) ] xVg2 

tot, >^^ti^>HtjcDT : -^fi^m^i:ia^(7)^^S^||^{3EPJn 
3;H3*ffifc©ISIfc:fcJu AV 1 i:AV2©jDlC J: OJS<W*ixSAV©*ffPS|T 

fcC3T% 01 5C^-riB3RA (m, n) tii, x-^fl^i^S ntzgi^n 

^JWIB-ett, T-^SSni)Sil©7'Jft-^ittPVl (1. 5V) ct-u 
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7©#5£T*lix j®^A (m, n) ©^-^SElis TFTCT'J-^WS 

h-f5J:7«$j-f £^T*. iS^A (m, n) £@iilA (m, n+i) Ml;*: 
Z<Dtzti). WMA (m, n+i) #^±-£3l< !/7 M"S ^ 

®^A (m, n) lz#UZbmmzm7F±-zm<t£2>fifalz$<7 h Us ft^o* 
b-^Oi^tfll^-elE^ftSo HSSIA (m, n + i) #^±G 

< &3#|p]f;:*>7 hT5£, H^A (m, n) (3:fc^T & HU$CSl*±-e S < & 

n&fa±tz>o m&mziEM&vmmzzmm-r 2>Wi&iz\t, H3©ii*) 

Ztb*), ®L&tmmzT&m\±*Ett^o ttzs ffS2©7*'J^-i;*ftPV2© 
{fmiz-D^zim&TZo 
( 7- 'j ^ * - © ±fcW}ft iz o ^ t ) 

HI 1 fc&tf S1~^T ©+J" >7" U > ^7 0 6&£>*;W 1 

©*-f ^ b §@5CT>to CI 5 te, IH4£^£ti£iIi3IA (m 

, n) omm 12 0 t, B14(w^^nSli^A (m, n) <DWM 1 2 OCT, ±t 

# i ©7jc¥«^P^ (c £ 3 7 U ^ * - s;«* P C W;\ J T- & & JHFJC £ ^ T fcfc, 

**J6©J&»K:43V>Ttt, ±>&LfcM?K $ 1 ©7'J ^ + -^€&P V 1 £fc 
t^tti. 5 V x i2©7 , iJft-i ? tffiPV2$fett«6. 5VfcK£LT 
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m- 1 #§©?*¥ IHJJWtS YNCA«A*$n4Ci:CJ:oT, &¥fe&<E^ 
(m-1) #;WK&3 0 d©£#>> ^SMttHi-lfcSiiasnfc^TfcyW f 

f->^?i l 4^^>f§„ c©&> ru?-*-s?«-5P c#;w ± 

gffiSl, S3, -Sn-1, Sn+K S n+ 3 ^lCT-'J^^- 
ytI17 4a*?»0*l©7U>t-J?tffiPVl (1. 5V) «^ti5o 
WlOf-^I^S 2. S4, -Sru Sn + 2, Sn+6-Ctt, 
SB2©7 , Uf--fr-i?««il 7 4 bA»e>0^2©7 , 'J^^-^SttP V2 (6. 5 
V) #&*&£ft3o 

C:t-i5l:^tr-^ m^$& S n © mi4 1±> d © 7* U ^ * - ^ m* JA m C x 
MM A (m-2, n) CTJIMfcwfcfTO-C l^fc tt £ t, lU^l/ffeBl (1 

v) ©ftit&ot^i. ^©&, ±5EUfcr«jf-^-2;ttf^*Jiij&$n*fc«). 

T-^i^Snlii2©7iJft-ytttPV2 (6. 5V) 

EI4©;££M^Hm-lfc&lR$ft;fc£T©H*caU 5 s -* 

&m&l5jMz&^Z'f7t>tiZ>o fit, WmA (m-l, n) fcttM*a*f* 

^SnCEiM0ll'^Vit4B2 (1 IV) #tt*&£ftS 0 H&A 
(m-l, n) lz&ttZ>Wm<&M 1 17M$ B B B il 16Ci#^^t, H 

St%±*»»3Ct1t>r»J 1 0 6 £:*>T3I8^ a>f y=f-yy J 4 
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£lt*k >x>j >^jHiB#ii7r*«rfc**©7 ! -^«-9«tt*T3(6«*n 
d©it>7-u yvmmfiiL-tbTttzt. u->7u>^>f io6^7$ 

£©fc£ftfc»l!J3LfcSEfcTAV2#tf>:7U >^X-f y^l 0 6© 
H5C*t-J;3CT-*MiBSn©*tt:W$TTSo C 
©fc#>, BBJRA (m-1, n) HJfe«$ft**EfcJ:, **©x-*fi^*<4fc*f 

±iELfc»T*EAV2#$6£*-*o fc«u cft£©istTmE£Ji3iA,-e*tiS) 

S£ttI*ii*©Iia^K#®&SE*BJ2Hn?£So 

itK, CCD«k-5«i:*£E»T4B6±-f Sdfc^Tf**. 
^©&> *¥3t*fll^ (m-1) ttufptU*). fr^M&m^ (m) b 

mfc|gtt£ftfc±T©X'f v^sV*!- 1 1 4#*>1--S 0 

&2*!&{t#«£*iSo fc£U m#a0*¥;fc3JIJIB8T?©Xy^*--J?ttfta 

i5x-^*^3i^ijjftiotv>-rnfeftw©mffj3THiite^n2)o £©&«>, xu 

©^-^M^fclS 1, S3, -Sn-1, Sn+1, S n + 3 f&2©X 
Uft-^tiS17 4b!!i»&©!S2©riJ? + -j;tttPV2 (6. 5V) 
*&£ti&o ffiftSB©^-*^^ 2> S4, -Sn, Sn+2> Sn 
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+ 4-CI±, »2 07 l Jft-'> , t* 1 7 4 8i1y>t><Dm 1 ©7" 'J *-*-^*{iP 
VI (1. 5V) VfcmZtlZo 

T-^|g^8SnOtR Bi*A (ra-1, n) t3T«*^*ffft^ tz&b&M. 
ifil©7'Jft-yH4PVl (1. 5V) {:7'Jft-y^H5o 

±WlZTV>7V>yX'( 106 %*>r4l^fcs 7>4v*^9 

^fttfx-^MWS nCIt^tlS, CCD-9->7 , 'J >^7W 1 0 

i^^m&Bi (iv) ^-ca«^*s*iRii:i4a£»iqitcfffflf So 

^oTm#i©7K¥^S^P^T'li. ±$©7-< v*>9J 4 Xtfi, t — #M^j 

fflt^o *jii6cD«jB-ctt»i©rgf-^-5;mttPvi*i. 

5 VfciftSEU HU^ftftB 1 (1. 5V) i:©£#0. 5VCfe5©t% ■ # 

ais n«iRi/^;b«(ftB i ( i v) risstst^-efeSo iJot, *h«ioj& 
siT-iix ssicDrij^t-ymffiPv i & N ib^tfiB 1 (iv) kseiu 
. 5vca£it^5, $ l^T-'j^^-^m^p v 1 *ii/^i/«fi[B 

<&tK u-*a*£r*2&n#*5o zcotzisb, iicruft-^tffipvi 
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mZ*(DGU^)infoVt2 (7 V) &*)t>m^6. 5VCSStt^S. ^0514 
J?«ffiPV2«fcD, tCr-^fi^lS n£3fe*t-£C:i:T?, fil/^;u«{4W2 

(7V) Ml^;ni4B2 (i iv) H©^rftfr^--*M*{flr{cK3rc 
ta^T&So cots, •9->7 , u>^^toi^©^^ v*yVj>tx^ 
z<D%n.z^®z,ion\zimt %o tot, «©j:a{cm2©7-<j^^-^m 

(&PV248 VCR£l&<T*k **«©JB»-e**>ru >^JWBBrtt** 
©^-^ fl^mft It-r-^ M-tJi Sn§ ts:i:tftl5o 

!&2©7y**-$;sfflpv2 0i&£K:HLTfc^ *«©^©fgl 

, «2<oryft-j?tffiPvi, PV2Ea©*ffin#, H2©?* 

Uft-ytfltPVl , PV2ra©«(4M-C*S4VJJl±filft-C§S^Tf*n 

^©fiiti&^Lff £><> cio-rn«, ^©ru^-i^i^M^ 
-*mj±mm (W2~B2) ©i&Ho^-^fi^etts-T?©*^*, u->7*y 

(JtKffllOflgift) 

0 5t^til, $ 2©7-U^ + ->>-m(4P V 1 , PV2***i*fu 

lf«ISn0^Wl©7>Jft-^H4PVl (4V) fr^IU^iffiB 
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(m, n) tz&*M<D7 ! —9%&vk\stji\i*Wft&<f-* — *;$ti s mw£iti-& 

<mmomm2> 

If, ^-f >y^>y^^ 1 1 4£P^*>*;i/Mh^>S/***i: L£t§£<7\ 

CKDH&Kiix E17^^t-cfco{3s m lCDr'J^-V-^mttP V Hi 5. 5 V 
(3aS:££tU H2 07*U5 L ^-^*{4PV2{il 0. 5 V£i£££nTV^o Z 

^2©7-uf--^-i;m{iPv i , pv2it ^-^fi^mteo 

IliljlC^^S^-^m^^OJEili+^VCE (9 V) iD*I2ffi (1 IV) 

fij©^2^&Wl (5V) £ Dfc*£v>fl£l§:££ftT^£o 
C1CT% E114l;^tliA (m, n) tMMA (m, n+i) £Mt4<9m 

ffl^fciii§ri:lili&»)> P^-+>^;v^ b^>^*^^{zTX^ «y^>?"i^£^ 
sTf&i:. H7(3^-riii5s 8 V i H A V 3 ^ lt±# I E^i H B H l i:f + 
-^£ft5 e :o±#lEAV 3 lis I2 4©;W 1 1 4 a£P^* 

EAV 1 £*»£^[iW3LT*#><btl3o 

Ell 5{Z^-Til^A (m, n) T'ti, r-^|f8Sni:^$n 
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^Rpfcttx 7=-^«aSn#^2©7 , y^- + ~i?«(4PV 1 (10. 5V) C7'J 
£j£T-fcJ:> iEatt©*E#»Sa*nfcH*A (m, n) # 

oHiz-ismz'g.mtZo ua»u H7©i§-£ci;Ju ry*-*— $;*<ftp v 2# 

ft-^fEJ:D^fcK>> H^A (m, n) l±^-#{g^CEp in 

U CO^TiS^A (m, n+i) tl^Ut© ft 5 C C©fc», H^A 

(m, n+i) #Jt^±TII< ^7 htSt HJHA (m, n) fcfc* 
l^T4»Hait:ft^± , ej|R< ftS*|qjt^7 h U ft^D* h-7©&w#a*s± 
T*§J&£ft£o H&A (m, n + i) #*^±a < ft3£|qj£$/7 M" 

H^A (m, n) fc^TfcHtBfcStSUi-cfi < ftS^lqlC^ h U # 
^D7h-^OW^±tWti5o ^©ctotc tT> *HJIi©^aSTJtt 
Mux h-^ti^±lifc«:<$-esci:#t'§> HK#|q)±-rSo ft*>\ 

«M*Affitt©«Et'rR»i"aii'&ti4 % 0 7©ft»5i?&»K ft* opiate 

( 7 'J ^-f — ^©±#:||j{f £oV">T) 

0 1 {3^(t2>1-^T©-^>7U >^7^ vf- 1 0 y^^tfrF 1 1 

4^iTPft>*;H h 7>^^^Ct^$nTVNfe«^©> $$gBJ3©?£JI 

*$nSB*A (m- 1 , n) omm 120i:, 04 C^^n^MA (m, n 
) ©H£i 2 OCT, ttC^m^Ls *©h£©x-*«^iSS!t;:fctt£m&©g 

ftswwrs*©^**,, 

ft** BI9T?lix El 5 Pf-t>^;Hh7>^7^T&5t>7 , 'J 
>t*7w 1 0 6tttj->-ry ^{i^d-?©*:^^^^ p^*>*;i/ 
S K5>s;**T<fc£*-f 1 1 6&jfc*«-t#D<7©fcg{;::fr>£ 
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tiH5. 5V, m2(D7V1-*-i?ntiLPV2ZtztZ.\Z 1 0. 5V(c!S^t 

TV**. 

1^1 14^>t5«, rUf-l'-^'jl^P C#;W fc&tK ±t©t- 

>;*-*-rj?2-f y^i 7 2##>£*i3 0 cntat), ^RSio^-^Mfc 

SU S3, -Sn-1, Sn+1> Sn+3-fc«U % 1 ®7'J 
1 7 4 a*6Cl t-S/'itiPV 1 (5. 5V) «^n5o -^i, 

flfttI©T-^i^8S2, S4, -Sn, Sn+2, Sn+4-dlS2 
07'Jft-^SS®l 7 4 ba»e>©f§2©:7y?--v-S?*ffiPV2 (10. 5V 
) m^ftio 

i&$A (m-2, n) l:t H*^*ff ot^fe tt S fc, JlU^HKiB 1 (1 
r-^i^Sntti2 07'Jft-^SttPV2 (10. 5 V) C7U 

(i-^^-b-VT-'J S^A (m-1, n) KttUfc&jrxt-Sfcafr* 

ntjEttttfllOJiU^WffiB 2 (1 IV) ^LT, H^A (m- 

1, n) fc«BE£3fc«U HH^WfrftSo 

&-fcT#DCT1J->:7*y V^X-r y^l 0 6^*>-ri>Bt(3, y*y>? J 1 
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usTi^mv^n^z (i iv) ct&jg-rs*: ^t, xmno 

MMX-ft. SB2©:/'J7-*-$;^{4PV2£, Hl/^l/flBttB 2 (11V) fcjfi 
5 VHIS^LT^So &*>\ i2©r'Jft-^ifPV2* s lU^;i/ 
SttB 2 £±[h]S£:x -y-^rU >?*>T '«yf 1 0 G<DV-YmtiLtV-Z&GLt 

PV2lt lsI»Sft©Ke)0§«|*#*tTffl:t3JiRi/^;i/*{fi[B2«fc»)fi<, U 
^*^U^;i/*teB 2(c^S^<^v^fiiJ:«:-5ct-5{c|9:^T5c:i:*s$?t Lv>o 

tis^, coi:**^ y*->^*-? 1 1 4izxmwi,tzmi±&i : t\±mznm±. 

AV4tt> ilc^I 1 1: tiai l fc^Ttff A v 2 tm&-&a,lz-c$.sb<=>tiZ<> 

ZOtzlsb, WmA (m- 1 , n) ©fcffiltcft*;* ftS*EH\ tt©^-^ 
IWctD^ ±8Ufc±E«EAV3;RVAV4#S^*Ei:&So fc^U 

c © ±#ma % n& a,t *r fastsc: ^ t ft &mmm iz mw s n s ^iimumfc 

^>7U>yx^>yf 106ICMOS h ^ > V7, *8fii £ LTfctttf, C©£ 
o «C«E±#*B6±f *C £#T* $ So 
*©&. 7K¥^ffi-t (m-1) tf/Wfcfcb, *¥5£3£«^ (m) tfD^i: 

*LT, JUT, «Mi»Hm- 1 fcPltttbTrUf-^-^ttf^SV^-^ 

O^DM^S, £©££, MflOT-^i^SK S3, -Sn- 
1,'Sn+l, Sn+3-Cli H207'Jf t->>*iil 7 4b*e.Oi2® 

^uft-y*(4PV2 (5. 5V) vmifcznzo ffiftsac^-^M 
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^*S2, S4, -Sn, Sn+1, Sn+3-tcii, m 1 ©7"U f-^-vmU 
1 7 4 a^e>©|g 107Uff-ytffiPV 1 (10. 5 V) #«|&£*l£o 

*M»Sn©*(ftte\ MMA (m- 1 , n) (iTHS^^ff &5 tztiXDM 

iicruft-i/'ifipvi (5. 5V) cruft-^ns, c 

tt>' ^ft**^— *M*H6S nfcfig^nSo 71) 1 06 

ft oTm#g© IS ±iE®^-f yf>^^ ^Xtf, 

m 1 ©rUft-ytttPVl £ft*©4V«fc t) fcfc< LT*k -t*->ry 

ttWl (5V) <fcDt>JS^5. 5 V(zl&£LT^6o *©3fcfcJ\ I90mfg 
©7K¥^4WF^T(i^ c©5. 5V<8£l©:ry?-*-s;*ffcPVl,fc»K fctc 

7-#m^ns n^mm.^^^zt'a, fiu^mffiwi (5 v) 

t&Bl (IV) P^©v^-r^^^7 r -^{i■^*{i(z|S^T'#-^>5!p^T•$>2>o 

t> >^JBIBPB*fi«f©^-f '^>^^XIt *©»«S¥»*ai&fc 

m#B07k¥j££EJWIfflfcH3^T4K ^>7U>!7X^yf 17 20^-7 
(it®0!l2©i&IW) 

Hioii, B9fc^rtiii, H207 , 'jft-^napvi ) pv2^^n^ 
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O3 0 Ull 00m- l#g ©*¥£*$ fiST-te, y ^>^y ^ zcom&Wt 
«tD, T-^I^SnOtjMlffl^iJft-^t^PVl (4V) 

fctK iffi^A (m-1, n) Klifcfca^-^ftSSfcb&omfttff-^-^Sfu 
<HJfe©ff^3> 

*5M*wffl** looo, *^+i$gmsii]BS 1002, %^eib@e 1004, 

*ft^*;i/&£©a*^*^ 1 0 0 6, y ^jg^lSK 100 8£«fcv*«i® 

esi 0 1 o^A/Tft^ns. a^ftaaj^7«i oooii, rom, ram, 

ft £©* * U , fl/ Cfi^SHU bT SBIBIIIBI& £*£A,TMHfifc$ ft, 
±a»©*>f ^ >y@SS^D OCffl^-rs^o y ^Jg^ialBI 1 0 0 8 A>6© 

1 0 0 2 tt, ±MO«-*JS©^JI8©5 s — ^ffla|a|Rrp 
3 0H461U *d y *36£|I|I81 0 0 8^f>0^D y * £36-30 ■t&SjvHMB ft 
ifflllt^t^o d©a^+»MS[Dlf&l 0 0 2li, ±&©ifi|i • Ht4SlE0 

l&iblHlSS 1 0 0 4 tt, ±M©^Sfl!IKttlHlB 10 2, flNMIsIB 1 0 4 

*5«fcV:ry^*--j?ffii&|5|& 16 0, feSoli^-^OHlEiftiaiK l 0 4 £^A,"C 

$$£ft, ®^$i o o 6s^R»rso masiaiKi oioit ±M.<h&w 

c©«fca«c«^©fl^«Si:bT, K19tgt»i7nj;x^ x 02 OH 
*f7;i/f^r^ rW©M-v^-;i/=i >£:l — * (PC) ^itfxv^zT'J 
>^-7-^^^-s/ 3 > (ews) , », &£ote$^mis, «7- Kr 
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s. mi 9»t, rn>;i^ 1 1 0 o-c lis efe^®©7>7 , ^-«y h 1 

1 0 2fr6Mai£nfc£¥ft#^ h#-f K 1 1 0 4©rt8BT?, 
1 0 6*5<fcV2tfe©*W *n>f «y* ^7-1 1 0 8CJ;otR, G s B©3Mfe 
t#tt*>*u **l*ft©fe©Bfc&&^1"S 3ft®7^r^7 h U **S!Jtg 
^*;H 1 1 OR, 111 0G*>J;tf 1 1 1 0 B £ £ ot gi3£ftfcft&> *W 

y-f^D-f y^7UXA 1 1 1 2-eiis KR:fe«fcV:7>-B©ft#9 0° 

ftif^tu ^u->G©ft#iiMt-3©T'#fe©®##£$2tu &^i/>xi 

1 1 4&ilLTX^ U->fc£fc;&7-H&#JS:^£nSo *HJi©JBJS©ift:f 
Ti^fca&lc, jftffifB 1 ifiBfi^©^ 3^— >* 

0 2 ocw-y^^ca-* nooit i 2 0 2^«Sx. 

WSl 2 04t M&ctBB 1 2 0 6 t^tSo 
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ffi & (D $a m 

mm&m c ®m $asiE ©nts * m ferns m iz Etm $ &x mm t & m&mn 

MiB^-^ft^ii. mm^mizikM&<DmE.zmn-rz>mz\zmimtiLtz 

miziEm&®mE.zmQt%mz\zffiE t m2m&& d $>M^m3m®.k%n*. o 
i§ v n m 4 m t cd m <d ie m & - * m s. m. m <d is m x ^ <t l * 

ttfcmcD*ibmmztt\sxmttmzm%.$h, a>-o, mm&m&y , vi-*-vm 

(2) H*JSn:*5VNt, 

HulB1t^©^'i' > *)im h 5 > V \z & t)B 

f& t ^ t Z t T S rM^Eo 

(3) IS^JSl £fcfci:2(:::fc^T, 

mtt?-$m^mz&fet%mz?->?m 3i %*. m^-tmmm^WLfrb 
mtj^ti^>yu > ym^iz^g-v-yyv >7tz&tkcDy->7'v yvmx 
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(4) g#JI2 *fctt3 fcfcWCs 

(5) af^fcJIl 7}M4©^fixa»££UTs 

m hbji as r u * - v m& it > Mian i m& «t t> * s ^ c t « i: r s & 

(6) tf^JI 1 75M5©v^tifr£:fc^T, 

(7) a»©7 f -^M»i:ift*<5D^aEfli^»©55igfc: < t Dj^asnsauR© 
m i BHf a i (3 Epjn $ n * mm © a t$ * m la « c s * * t as? f s %@ urn 

§£x-* ft ^ t: r mm mnmrnna t ep sp £ n 3 *EE©att t ra-att© 
n«t »> t>ssv>a§ 2 m& i:©n8©fia£x-*®Ej6ti©*&ffl-e&<b u mtm§k 

»fciEatt©«E*W^tSPRtttlff8Bt6 2S(4J: D*S^«3*(ftii*n«kl) 
4 «ffifc©IB©jEatt5 s -^«JEElS«©ftH-e*'fb U 
SSSBiEattSVftattrU^^-^mffiH:. buIB^I, i41ffl©r-^i 
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